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[57] ABSTRACI‘

Method and apparatus for manufacturing a cable having
a channel for receiving energy conductors, e.g. optical
fibers, with a channel cover which has a weak bond
- with the material forming the channel to facilitate re-
- moval of the cover. The plastic material which provides
the channel and the plastic material which forms the
cover are simultaneously extruded around optical fibers
in two flows which are separated in advance of enclos-
1ing the fibers and which join with a weak bond as the
flows meet thereafter. In the apparatus, the extruder has
- a tubular element through which the fibers are fed and
the tubular element divides the plastic material into two
-separate flows in advance of a die. The tubular member
is adjustable in position with respect to the die to bal-

- ance or equalize the plastics flow.

8 Claims, 2 Drawing Sheets
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2
| FIG. 1ais an enlarged view of a portion of the appa-
MANUFACI‘ URE OF CABLES WITH AN EASILY - ratus shown in FIG. 1. | |
| SEPARABLE CHANNEL COVER FIG. 2 shows a tool or pornt assembly for use with

| BACKGROUND OF THE INVENTION

‘the extruder of FIG. 1; -
" FIG. 3isa cross-sectlonal view of a cable construc-

tion fabricated via the extruder of FIG. 1; and
FIELD OF THE INVENTION FIG. 4 depicts a further cable construction.
This invention relates to a process and applications |
for manufacturing cables, partlcularly optical fibre ca- DESCRIPTION OF PREFERRED
bles, by plastlcs extrusron | 10 EMBODIMENTS

RELATED ART

Fibre optic eables in which fibre elements are loosely_
contained within a channel or tube are currently manu-
~ factured by a multistage process. A channel/ strength

member is first made e.g. by profile extrusion. Next the

Referrmg to FIGS. 1 and 2, the extruded includes a
die 11 defining the outer form of an extruder cable and
into -the throat 110 of which a point assembly 12

- projects. The point assembly has one or more passage-

15

fibre element is fed into the channel which is closed by
a close-fitting sealing strip. The assembly is then fed i nto

an extruder to apply a protective plastics sheath.
In an attempt to reduce manufacturing costs it has

extrusion. However this results in a structure in which

- access to the fibre elements is rendered extremely diffi-
cult. It will be appreerated that it is necessary to access -
the fibres at various pomts along a cable to provrde-

- junctions and terminations.

BRIEF SUMMARY OF THE IN'VENTION

| The object of the i invention is to mrmrmse or to over-
 come this dlsadvantage | | . |

ways 120 for receiving optical fibre elements to be

sheathed and may also have a further passageway 121
for receiving a cable strength member, e.g. a dielectric

-strength member. Advantageously a bearing 123 is pro-

 vided whereby the point assembly 12 may be rotated

20
. been proposed to manufacture such a cable by a single

25

relative to the die e.g. to impart an S-Z twist into the

extruded cable.
The construction of the point assembly is shown in

‘more detail in FIG. 2. As can be seen from FIG. 2 the

assembly includes a hollow generally cylindrical shield
member 21 supported via a rod 210 and a circumferen-

- tial clamp 211 whereby the position of the point assem-

30

According to. one aspect - ' of the invention there is
provided a method of manufacturing a fibre optic cable -

- by extrusion of a plastics material through a die around -

a fibre optic element so as to contain the element

_loosely, wherein during extrusion the plastics flow is

35

partitioned into two or more separate flows by a tubular.
member through which the fibre optic element is fed -

- over a distance such that, when the flows recombine, a

weak bond is formed at the interface therebetween
whereby to facilitate selective splitting of the plastrcs of
the cable to access the fibre optic elements.

‘bly within the extruder may be adjusted. In use the
plastics material flows both through and outside the
-shield member. Within the shield member 21 a generally

rectangular tube 22 is disposed. This tube receives the

fibre ribbon element and defines the channel in the cable
within which that element is accommodated. The tube
22 communicates with the passageway 120 in the ex-
truder whereby the fibre ribbon may be fed into the

extruder. In some applications the channel containing
the fibre element may be filled with a water blocking
gel during manufacture of the cable.

- The tube 22 is supported within the shield 21 by one

~or more flat plates 23 extending from the inner surface

Accordmg to another aspect of the invention there is
provided an apparatus for manufacturing a fibre optic -
cable, the apparatus including a plastics extruder for |,

| 45
-~ providing a plastics protection around a fibre optic

~element by extrusion through a die, the extruder having
-a tubular member through which the optical element is
~ fed and arranged to partition extruded plastics material

~into two or more separate flows over a distance such

that, when the flows are recombined, a weak bond us
. formed therebetween whereby to facilitate selective

The technique is of partleular apphoatlon to the man-

50

o - splitting of the plastics of the cable to access the ﬁbre :
- optic element.

40 of the shield 21.

During extrusion the shield 21 and the plates 23 each

- provide a surface barrier between regions of extruding

plastics material at least part way through the throat of
the die. We have found that, by separating the plastics
flow within the die region, the rejoined flows extruding

from the die form a relatively weak bond therebetween.
- This is thought to result from a generally parallel orien-
tation of the polymer molecules as a result of the high

shear conditions within the die. In the finished cable this
bond between adjacent regions of the plastics material is
easily broken on application of pressure thereto.

~ Axial or linear adjustment of the position of the point

assembly relative to the die throat may be provided by

- co-operating screw threads 122 (FIG. 1)on the point

335

‘ufacture of self-supportmg or aerial cables in which

- Reference is here directed to our copending United
- Kingdom- Apphcatlon No. 91 10264.0 of even date

which relates to cable constructlon formed e.g. by the

_ -process descnbed in the present appllcatlon o
- BRIEF DESCRIPTION OF THE DRAWINGS

- Optlca.l fibre elements are contained in a channel formed %
. ina longrtudmal dielectric strength member.

assembly and extruder head. Rotational movement of

- the point assembly e.g. to introduce an S/Z twist of the

transmission elements may be provided by a bearing 123

; _(FIG 1) mounted on the extruder head which bearing

carries the point assembly.
In use the axial position of the pomt assembly relative

to the die throat is adjusted to balance or equalize the
flow of plastics material within and outside the shield

~ 21. This ensures vord—free coating of the transmission
- package.

 with reference to the accompanying drawings in which:

Embodiments of the mventlon will now be descnbed 65 - The technique may be employed wrth a number of

cable plastics matenials. These include, but are not lim-
- 1ted to, plasticised polyvinyl chloride (PVC), low

- FIG. 1 is a cross-sectional part-schematic view of
| smoke zero halogen materials and thermoplastic rub-

splrt ﬂow extrusron appheatrons R



CRC bers The plastlcs may contaln a ﬁller to control the;
I *extruswn properties of the material. | = |
* FIG. 3 shows a cable eonstructron formed usmg the; N
T "-_._pomt assembly of FIG. 2. The cable comprises a central

* - strength member 31, formed e.g. from 2 glass fibre rein-
- forced plastics material, surrounded by a body 32 of
. unreinforced plastlcs The ‘body 32 contains a channel - -

5 435 94-4

33 in which one or more eptlcal fibre elements: 34 is

- accommodated. Typlcally the 0pt1eal fibre elementsare .

- ribbon elements “The plastrcs body 32 has a cu'cumfer-

- ential outer or sheathing region 35:and a further Capplng, :

' region'36 immediately above the channel. The regions -

~ . 35and 36 are formed by the plaetlcs ﬂow partltlomng--
e teehmque descrrbed above .

- Access to the fibre: elements 34 is: effeeted by first

o --:jcuttmg into the outer region 35 above the channel:33to -

10

+ reach the first reglen ‘within 35. The plastics is peeled

- apart at this first region to eza:pese the underlying plas- =
~ 'tics'above the channel. The body is then split along the ' -
- second region 36 to expose the channel and access the

T -:fibre elements. R e

o An alternatwe cable structure is: shown in FIG. 4.

AR ThlS structure has a number of;, typically four, dielectric

. strength members 41 generally symmetncally arranged =

- .:---ré"'_:.--'around the: c1rcumference of thie cable body 42.: This

" body-comprises an :inner: plastrcs member 421 and an =
" outer plastics member 422, there being a weak bond at

- the boundary 43 therebetween The inner body member_'i”j :

S 421 incorporates'a channel or tube: 44 in which a num-

- berof optical' fibre elements 45 are- disposed. These

- elements 45 may comprise ribbon fibres: or individual =

- optical fibres.. Advantageously the tube or channel 44+

~ follows a generally helical path along the cable eitheras =

coota one-handed helix or as alternate nght and left-handed-};ﬁ' .

R (S-Z) hehces In use, the fibre elements 45 are accessed:

. bycutting into the outer body member 422 and peeling .

“o o5 - that member back by breaking the bond at the beundary: S
ST 43 whereby to expose the tube or channel 44.

It will be appreciated that although the techmque has:"a__.* B
R "been described with particular reference to optical ca- 40

- bles,. it may ‘also be employed 'in the manufacture of
. cables" mcerporatmg metal e.g. cepper transmrssron

N "'i?elements RRC S - e S

I c]alm o ] L
‘LA method of manufacturlng a ﬁbre 0pt1c cable by

"_-'extrusron of a plastics material through a die around a -
. fibre optic element SO as to contain the element leosely, -
- "wherein during extrusion the flow of the plastics mate- .

' rial is partitioned into two or more separated flows by a

- tubular member in advance ‘of the die and through

~  which the fibre optic element is fed over a distance such
- that, when the flows recombine a weak bond is formed

© '+ atthe interface between the recombined flows thereby
" to facilitate selective Sphttlng of the plastics material of

© . .one flow of the eable from the plastics material of the
. other flow toaccess:the fibre optic element and wherein
“ - - the position of the tubular. member is: adjusted relative
| to the die: whereby to balance or equahze the plastlcs?

. 1 ﬂew
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5 et
| extruded plastrcs material comprises pelyvmyl chloride, - -
a low smoke zero halogen matenal or thermoplastlc
rbber. e
5./An apparatus for manufacturmg a fibre 0pt1c eable,ia. T
‘the apparatus including a plastics extruder for providing © ~ =
“a plastics protection around a fibre optic element by -~~~
- extrusion through a die, the extruder having a tubular.
' member with an exterior and an interior bore through' - e
- which the optic element is fed and said tubular member -~
15

2. A method as clalmed in elalm 1 wherem a reln'_f -

forced strength member is 1ncorp0rated in the cable

3. A method as claimed in claim: 2, wherein: saldé'-

strength member is a dlelectnc strength member: -

‘4. A method as claimed in claim 1,2 or 3, whereln the'_él_ﬁ o R

being arr aﬂgerl to partttlon extruded plastlcs material e

plastics materlal is extruded through a dle, sald method e
'comprlsmg o | s L

into two or more separate flows over a distance such.
‘that, when the flows are recombined, 2 weak bondis =~~~
~ formed therebetween whereby to facilitate selective:
splitting of the plastlcs of the cable to access the fibre : =~
optic: element ‘and means for adjusting the, posumn of +
~ the tubular member relative to the die Whereby in use to SRR
'balance or equalize the plastics flow." S e
" 6./A method of manufacturing a- ﬁber optlc eable in SR O
“which a body of plastics material havmg a longitudi-
nally extending passageway has at least one optical fiber
loosely received in said passageway and.in which the = =

prewdmg a tubular member havmg an mterlor bore'é

“and an exterior, an input end and an output end;

; supplymg said plastlcs matenal at satd mput end of

pmwdmg a die at; and spaced from, said output end -
- of said tubular member for formmg the extener of SRR
~ said body; : S e

* said tubular member both to the exterior and to the S
" interior bore of said tubular member thereby to e
~ provide separated flows of said plastics material, at:
~ least one flow outside said tubular element and at. = "
___' least: one flow :inside said ‘tubular element, said
“flows recombmmg at said die and said tubular ele- LT
' ment having a length such that: when said flows =
 recombine, the bond between the flows is weaker =~

 than the strength of the adjacent plastics material - S
| whereby the: plastlcs material .of one of said flows_'-_-:_-_;

“can be: readily split away from the plastrcs of an- -_ 'f: |

| "'-'other of said flows; and.

as said plasttes material i 1 supphed to sald mput end ef ORI
“said tubular member, ‘passing said at least one opti-: -

~ cal fiber through sald mterwr bore ef sald tubular
“member...

1A method as set: forth in \ claim 6 wherem satd tubu- -
ar member is adjustable toward and away from said die.
‘and is adjusted relative to sa1d d1e to balance the ﬂow of L

sald plastics matenal

8. A method as set. forth in clalm 7 wherem sald tubu-
~lar member is rotatable about its longitudinal axis and is
- rotated during the supply of said plastlcs matenal at sald
'-lnput end of sald tubular member . -

N i--_#- .* * *
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